SUPPLEMENTAL EXPERIMENTAL PROCEDURES
.
Briefly, an early version of a method to cluster intergenic regions by sequence similarity 2 was applied to genomes of lactic acid bacteria from RefSeq 3 version 25. Conserved RNA structures were predicted in these clusters using CMfinder 4 and automated homology searches performed using RAVENNA 5, 6 . Also, the conserved structure of the RNA element was refined by manual covariance analysis using multiple alignment of upstream regions of folT genes from Firmicutes and the Mfold RNA folding algorithm 7 . Manual homology searches also using RAVENNA and improvements to the structural model were then conducted. Ultimately, we searched the microbial subsets of RefSeq version 32, and metagenome DNA sequences isolated from acid mine drainage 8 , soil and whale fall 9 , human gut 10, 11 , mouse gut 12 , gutless sea worms 13 , sludge 14 , Global Ocean Survey scaffolds 15, 16 , other marine sequences 17 , and termite hindgut 18 . The degree of conservation and covariation at different positions on the structure shown in Figure 1A and Figure S1 was calculated using the Infernal 19 implementation of the GSC algorithm 20 , with previously established protocols 1 .
Chemicals and DNA oligonucleotides
All folate, dihydrofolate (DHF), tetrahydrofolate (THF), and modified THF derivatives were provided as a gift from Merck Eprova. An additional tetrahydrofolate sample was purchased from Sigma-Aldrich, which was used as noted. Other compounds used as ligands in in-line probing assays were supplied by Sigma-Aldrich. DNA oligonucleotides were prepared by Sigma-Genosys.
RNA Preparation
The following synthetic DNAs were used to generate double-stranded (ds) DNA templates for in vitro transcription. DNAs 1 and 5 were used to make dsDNA template for the 106 folC RNA, 2 and 5 for M1, 3 and 6 for M2, 2 and 7 for M3, 3 and 8 for M4, and 4 and 9 for M5. To generate full length dsDNA temples, 300 pmoles of each primer were added to a 100 µL reaction containing 50 mM TrisHCl (pH 8.3 at 23°C), 75 mM KCl, 3 mM MgCl 2 , 10 µM dithiothreitol (DTT), 1 mM of each of the four deoxynucleoside 5′-triphosphates (dNTPs), and 800 units of SuperScript II Reverse Transcriptase (RT) (Invitrogen). The solution was incubated at 42°C for 2 hours.
A 15 µL aliquot of the from the RT reaction was used to supply template for a 100 µL transcription reaction which contained 80 mM HEPES-KOH (pH 7.5 at 23°C), 24 mM MgCl 2 , 2 mM spermidine, 40 mM DTT, 2.5 mM each of the four ribonucleoside 5′-triphosphates (NTPs), and T7 RNA polymerase (final concentration of 10 units µL -1 ). Samples were heated for 2 hours at 37°C. RNA was purified using the QIAquick Nucleotide removal Kit (Qiagen).
In-line probing assays
In-line probing analyses were conducted using methods similar to those described previously 21 . RNA transcripts were dephosphorylated using alkaline phosphatase (Roche) according to the manufacturer's protocol. The RNAs were subsequently 5′ labeled with [γ-32 P] ATP using T4 polynucleotide kinase (New England Biolabs) according the to the manufacturer's instructions. Radiolabeled RNAs were then purified via denaturing (8 M urea) 6% polyacrylamide gel electrophoresis (PAGE), and desired products were eluted from the gel using 10 mM Tris-HCl (pH 7.5 at 23°C), 200 mM NaCl and 1 mM EDTA (pH 8.0 at 23°C). The purified radiolabeled RNAs were then incubated for approximately 40 hours at 23°C in a solution composed of 50 mM Tris-HCl (pH 8.3 at 23°C), 20 mM MgCl 2 , 100 mM KCl, and varying concentrations of THF or other potential ligands (folate, DHF, etc). In some in-line probing reactions, such as those used in Figure 2 of the main text, 1 mM DTT was added to avoid excessive breakdown of some of the compounds examined as potential ligands 22 . The resulting RNA degradation products were separated via denaturing 10% PAGE and imaged using a Molecular Dynamics PhosphorImager (GE Healthcare). Band intensities were quantified using SAFA v1.1 software 23 . Groupings of consecutive positions of the twenty bands which modulated the greatest were used to make K D estimates. Other positions of decreasing, increasing, or constant cleavage indicated in Figure 2A on the structural model were visually identified from the gel image. Figure S1 . Multiple sequence alignment of the THF aptamer Individual sequences are putative THF aptamers. Accession numbers for bacterial species and environmental sequences are shown in the left column, followed by the nucleotide coordinates of the aptamer. Colored positions of the sequences indicate areas involved in predicted base paired elements. Gray positions represent nucleotides that are mismatched. Based paired areas are additionally indicated in the fifth line from the bottom with angle brackets. In the fourth to the last line, a "2" denotes a positions containing a covarying mutation, and a "?" indicates a positions where the predicted base pair is broken > 10% of the time with non-Watson-Crick or G-U pairings. The last line contains the consensus sequence. Annotations for this line are as follows: "R" = "A" or "G", "Y" = "C" or "U". Red nucleotides are conserved in at least 97% of the representatives; black nucleotides: 90%; gray nucleotides: 75%. Red, black and gray shading indicate that a nucleotide of any identity (n) is present in at least 97%, 90%, or 75% of the representatives, respectively. Duplicate representatives (see below) with identical sequences to another THF aptamer hit are excluded in the alignment and in the analysis of nucleotide representation.
Duplicates are listed in pairs, where the hit (or hits) not represented in the alignment is (are) listed after its identical representative. Hits are separated by "=". Table  S1 . Phylogenetic tree was constructed using maximum likelihood approach implemented in the Phylip software package 24 . Figure S3 . The THF riboswitch aptamer can bind dihydrofolate (DHF) and tetrahydrobiopterin (THBP) (a) In-line probing analysis of the A. metalliredigens 106 folT RNA using the compounds DHF and THBP as ligands. The NR, T1 and -OH lanes were loaded, respectively, with 5′ 32 P-labeled precursor (Pre) RNAs subjected to no reaction, partial digestion with RNase T1 (cleaves after G residues), and partial digestion under alkaline conditions (cleaves at every position). Other lanes include Pre RNAs subjected to in-line probing reaction conditions without any additional compound (-) Figure S3 . M2 is not represented on this graph as there was no evidence of it being able to bind to THF. 
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